| INTRODUCTION
Frontal fibrosing alopecia (FFA) was first described in 1994 as a progressive frontal recession with a fibrosing alopecia pattern, generally occurring in postmenopausal women but also in premenopausal women and men. 1 Clinically, FFA involves the frontal hairline with frequent associated loss of eyebrows and body hair on arms. [2] [3] [4] Early FFA may show normal hair density with pruritus, perifollicular erythema and scaling. In later stages, FFA shows alopecia with loss of follicular ostia and pale skin without sclerosis or induration. 2, 4 Follicles along the transition zone between affected and unaffected scalp
show perifollicular erythema and hyperkeratosis as the disease progresses posteriorly. Terminal, intermediate and vellus hairs may be affected, often termed the "follicular triad", and the latter may present as red or skin-colored papules on the temples or glabella. [4] [5] [6] However, often the triad is only identified in early disease and lost in progressive disease because of the location past the hairline. 1, 6 Histologically, the affected follicles are involved by a dense lichenoid inflammatory infiltrate around the isthmus and infundibular regions of the hair follicles that does not extend into the hair bulb. 1, 6 The composition of the infiltrate has been described as lymphohistiocytic with a CD4+ T-lymphocyte bias. 1 The inflammation is associated with a concentric perifollicular lamellar fibrosis. 1, 6 The interfollicular epidermis is usually spared.
FFA has been postulated to be a variant of lichen planopilaris (LPP). 7 Lichen planopilaris is a chronic inflammatory disorder that leads to disfiguring and permanent hair loss. 1, [7] [8] [9] Classic LPP shows alopecic patches on the vertex and parietal scalp that coalesce into larger patches and may involve the entire scalp. 7 The patches may be associated with erythematous macules and papules with attenuated follicles, hyperkeratosis around the base of the hair and follicular hyperkeratotic plugs. 10, 11 The inflammation leads to follicular destruction with loss of ostia and scarring. 12 Histologically, these lesions manifest a lichenoid lymphohistiocytic infiltrate around follicles similar to the pattern seen in FFA. 8, 12, 13 As LPP is thought to be an immune-mediated reaction, several studies have characterized the composition of the inflammatory infiltrate. In LPP, the inflammatory infiltrate, has showed an increase in Th1-biased cytotoxic T cells (CD8+) involving affected follicles. 13, 14 In contrast, FFA appears to manifest predominantly an infiltrate with a majority of CD4+ T cells. 8, 12, 13 However, recent studies have not commented on the composition of the lymphocytic infiltrate in FFA.
To determine the composition of the inflammatory infiltrate in FFA,
we determined the numbers of Langerhans cells (LCs), helper T cells, cytotoxic T cells and B cells around involved and uninvolved follicles.
| MATERIALS AND METHODS
In this retrospective study, cases with a clinical and histologic diagno- 
| ANALYSIS
The biopsies analyzed were processed using the HoVert technique. 
| DISCUSSION
Human hair follicles contain lymphocytes and LCs to promote immune surveillance and to protect against infections. 17, 18 In terminal anagen follicles, the "bulge" region is crucial for preserving human hair as follicle stem cells reside in this region. 19 If the bulge stem cells are injured and lost due to inflammation, follicular scarring eventually occurs. 12, 20 The composition of the inflammatory infiltrate in FFA and the mechanism of follicular destruction are not well defined. The inflammatory infiltrate in our series of FFA biopsies predominantly involved the infundibulum and isthmus portions of the follicle, rarely involving the lower follicle and bulb, as previously described. 1, 8 In general, the inflammation in scarring alopecia, especially LPP, involves the infundibuloisthmic regions of the follicle. 13, 14, 20 In our study, the majority of involved follicles in FFA show inflammation in the bulge region, with the exception of the 2 cases which also showed involvement of the lower follicle. Percentage of inflammed follicles in biopsies. In all 9 cases, at least 35% of total follicles were involved by the disease process with an average follicular involvement of 49% On VVG elastin staining, involved follicles in FFA show a perifollicular loss of elastin fibers associated with the fibrosis. The loss of elastin staining also has been shown in LPP, folliculitis decalvans and discoid lupus. 21, 22 Similar to LPP, the inflammatory cell infiltrate in FFA is characterized by an increase in the percentage of CD8+ T cells and is a statistically significant reversal of the typical CD4:CD8 ratio which is approximately 2:1. 18 Interestingly, the uninvolved follicles in the series of FFA biopsies showed an increased CD4:CD8 ratio of >3:1.
This finding may be because of the prominent migration of CD8+ T cells out of uninvolved regions of the biopsy into involved regions.
LCs typically reside in the epidermis representing approximately 2%-4% of total epidermal population. 23 In hair follicles, LCs are present in the outer root sheath, especially in the bulge region and can be highlighted with CD1a immunohistochemical stain. 24, 25 Biologically, these cells play important roles in antigen presentation and the innate immunity in skin. 16, 17 There can be alterations in the number and distribution of the LCs in a variety of inflammatory disorders such as pseudolymphomatous folliculitis (PLF). Studies have described increased perifollicular CD1a positive dendritic cell clusters in PLF, in contrast to unremarkable skin with a predominantly perivascular distribution of and peripheral T cell lymphoma with no consistent pattern of distribution or increase in density. 26, 27 In mice depleted of LCs, inflammation induces a rapid repopulation of LCs which requires chemokine expression by the hair follicular keratinocytes. 28 In primary alopecia, especially LPP, the LCs are depleted but these cells are hypothesized to have a role in antigen presentation in CD8 skewed CD4/CD8 ratio in involved follicles FIGURE 7 CD4/CD8 ratios show a predominance of CD8 T cells in involved follicles. The CD4/CD8 ratios were calculated for involved and uninvolved follicles. The mean and standard deviation are shown
